In order to establish the methodology of ion-exchanger phase absorptiometry, fundamental studies on light absorption measurements of ion-exchanger particle layer were made. A considerable amount of the light scattered by the solid phase could be effectively recovered by means of a bundle of optical fibers connected with a photodetector. By using an iodine lamp as the light source, it was confirmed that both Beer's and Lambert's laws were applicable to around 4 to 5 absorbance scale in the ion-exchanger particle layer system and up to the cell length of 4 cm if the Pt tube cell was used.
window of the spectrophotometer had been made. [3] However, in our recent experiments, it could be confirmed that the use of optical fibers was more effective for this purpose because the geometry between the cell and the light detector could be suitably adjusted despite the shape or the position of the light-path portion of the cell. In this paper, fundamental studies to establish the methodology of light absorption measurements of ion-exchanger phase by using optical fibers were described. With the optimized light measurement system, the determination of Fe in 10-7 to 10-8 mol dm-3 levels in a tap water sample was performed by using 4 cm cell. 
Determination of Fe in Tap Water Samples
To 5 cm3 of a filtrated tap water sample, 0.03 cm3 of a 6 mol dm-3 HCl solution was added. After a few minutes boiling, the cooled water sample was mixed with 0.1 cm3 of the ascorbic acid solution, 0.1 cm3 of the phen solution and 0.5 cm3 of the acetate buffer solution. Then the mixed solution was diluted with water up to 10 cm3. After standing for 30 min, 60 mg of AG 50W-X2 were added to the solution and the mixture was stirred for 30 minutes. The resin beads were then collected with a small volume of the equilibrated solution by a Pasteur pipet and respective Pt cells were filled to the brim with the resin beads. The difference between the attenuance of the [Fe(phen)3]2+ complex at 515 mm and that at 700 nm, where there is no light absorption by the iron complex, was measured as the net absorbance of the sorbed iron complex 3 Results and discussion
Light attenuation measurement
In measuring the light attenuation by the ion-exchanger phase, the biggest problem is that the relatively small net absorbance, caused by the colored species adsorbed on the ion-exchanger phase , has to be measured (314) 
Lambert's law in ion-exchanger phase absorptiometry
In addition to Beer's law, Lambert's law in the cation exchange resin layer system was also examined using a thicker solid particle layer (1 to 4 cm). Taking both the sensitivity and the sample volume into consideration, cells with inner diameter of 1.5 mm were used. Figure 2 shows the relationship between the resin phase absorbance of the iron complex and the cell length. In the case of using quartz capillary cells, light measurements could not be made when the cell was longer than 2 cm. But Pt tube cells gave especially lower background attenuance than the corresponding length quartz cell because of the multiple reflection of scattered light by the wall of the Pt tube. Even if the cell length was 4 cm, the attenuance could be measured and was proportional to the cell length up to 4 cm.
As the absorption spectrum of [Fe(phen)3]2+ 
complex sorbed on the cation-exchange resin was quite the same as that in solution, it could be considered that the molar absorptivities of the complex species in both phases were the same. For an ion-exchanger layer prepared with m g of ion-exchanger particle (previously equilibrated with V cm3 of solution containing a sample component of Co mol dm-3), the net absorbance of the ion-exchanger phase due to the colored species sorbed,A, can be approximately expressed as: 
